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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
drying a ceramic molded article by which a high quality 
ceramic molded article is obtd. 
SOLUTION: When a ceramic molded article is dried by 
irradiation with microwaves, it is dried to 75-85% rate of 
dehydration with a microwave drier and is further dried 
to an oven-dry state with a hot air drier. 
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JPO and 1KPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The desiccation approach of the ceramic mold goods characterized by consisting of 
the 1st desiccation process which it is [ process ] the desiccation approach of the ceramic mold 
goods which irradiate microwave and ceramic mold goods are made to dry, and dries ceramic 
mold goods to 75 - 85% of rate of dehydration with a microwave dryer, and the 2nd desiccation 
process which dries these ceramic mold goods to an absolute dry condition with hot air drying 
equipment. 

[Claim 2] The desiccation approach of the ceramic mold goods which are the desiccation 
approaches of the ceramic mold goods which irradiate microwave and ceramic mold goods are 
made to dry, and are characterized by irradiating microwave in the condition of having floated 
ceramic mold goods from the base of the oven of a microwave drier. 
[Claim 3] The desiccation approach of the ceramic mold goods which are the desiccation 
approaches of the ceramic mold goods which irradiate microwave and ceramic mold goods are 
made to dry, and are characterized by laying ceramic mold goods on a microwave absorption 
plate, and irradiating microwave. 

[Claim 4] The press member for being the desiccation approach of the ceramic mold goods 
which irradiate microwave and ceramic mold goods are made to dry, and pressing the side face 
of ceramic mold goods, The fixture for contraction amendment equipped with the member from a 
cartridge which follows and maintains the condition that said press member pressed the side 
face of said ceramic mold goods while carrying out elastic energization of this press member in 
the press direction, to the contraction at the time of desiccation of said ceramic mold goods is 
prepared. The desiccation approach of the ceramic mold goods characterized by irradiating 
microwave where said ceramic mold goods are pushed against a fixed side with this fixture for 
contraction amendment. 

[Claim 5] The desiccation approach of the ceramic mold goods which are the desiccation 
approaches of the ceramic mold goods which irradiate microwave and ceramic mold goods are 
made to dry, and are characterized by irradiating microwave where 45 degrees of ceramic mold 
goods are leaned to the level surface. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
daiages caused by the use of this translation. 
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3.1n the drawings, any words are not translated. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the desiccation approach of the ceramic mold 
goods of the shape of a honeycomb especially used for electric appliances, the flue gas 
treatment of an automobile, etc. about the desiccation approach of ceramic mold goods. 
[0002] 

[Description of the Prior Art] As everyone knows, ceramic honeycomb-like mold goods 
(henceforth ceramic mold goods) are widely used for electric appliances, the flue gas treatment 
of an automobile, etc. These ceramic mold goods are usually manufactured according to the 
following processes. That is, after carrying out extrusion molding of the plastic matter which 
added and kneaded a binder and water in the ceramic raw material to the shape of a honeycomb 
with an extruding press machine and cutting the ceramic mold goods of the obtained high water 
content in a predetermined dimension, even an absolute dry condition is mostly dried at a 
desiccation process, and it heat-treats at a baking process further. 

[0003] ** dimensional accuracy is [ that it has uniform ** contraction that it is important in the 
ceramic mold goods dried before the baking process, that there is no difference of dry density in 
the interior of ** mold goods, that there is no crack in the front face and the interior of ** mold 
goods and ] uniform — it comes out, it is, and unless it clears these conditions, the ceramic 
mold goods of high quality are not obtained. 

[0004] Generally as the desiccation approach of ceramic mold goods, there are a heat 
desiccation method and an inner heat desiccation method using the energy of microwave outside 
[ so-called ] air drying, a forced drying, far infrared radiation desiccation, etc. Although the 
former is a method which transmits the heat energy of hot blast or a heater from the exterior of 
ceramic mold goods, since the exterior of ceramic mold goods contracts while desiccation inside 
ceramic mold goods is inadequate, the difference of internal and external drying shrinkage is 
large, and desiccation tends to become an ununiformhy. 

[0005] For this reason, conventionally, when drying ceramic mold goods, the method using the 
latter microwave energy is adopted. Although this method irradiates microwave within oven at 
ceramic mold goods, since the energy of microwave is absorbed from the interior by the 
moisture contained in the ceramic mold goods immediately after shaping, it is effective. 
[0006] So that uniform desiccation can be performed with a microwave dryer in addition, in 
facility ** In order to ease the strength of microwave and the difference (electric-wave 
nonuniformity) of roughness and fineness by the location within oven, prepare the wing for 
churning. ** Lessen effect of electric-wave nonuniformity by moving ceramic mold goods within 
oven (revolution). ** Prevent electric-wave nonuniformity by driving the dispatch device of 
microwave mechanically and changing the dispatch direction of microwave. ** clearance of the 
steam discharged from desiccation at low temperature or ceramic mold goods is promoted by 
irradiating microwave, decompressing the inside of oven — the means of ** is taken and the 
means of the above-mentioned ** - ** is together put suitably according to the appearance and 
construction material of ceramic mold goods. Moreover, in case ceramic rectangular 
parallelepiped-like mold goods are dried, in order to ease concentration of the microwave to the 
corner and edge of ceramic mold goods, the device of a wrap is made with metal covering in 
ceramic mold goods. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the Prior art mentioned above, the 
following problems have arisen depending on the number of the dimension of the binder to be 
used and ceramic mold goods, and the eels of a honeycomb, and an improvement is desired for 
quality and the improvement in the yield. 

[0008] (Problem about the ununiformity of desiccation) When irradiating microwave within oven 
at ceramic mold goods and drying ceramic mold goods, in order to check whenever [ progress / 
of the dryness ], it has judged by measuring the weight change before and behind the microwave 
exposure of ceramic mold goods. That is, if the weight of mold goods decreases by the weight of 
the water to which it added water, it will be judged that it is an absolute dry condition. However, 
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the rate of dehydration is low as the interior of ceramic mold goods whose rate of average 
dehydration is 100% is shown in drawing 3 , and the core is the fault dryness of 100% or more of 
rates of dehydration and it goes to the periphery section from a core actually. If the part of fault 
desiccation is especially formed in the interior of ceramic mold goods, since the effectiveness of 
a binder or a shape retaining agent will deteriorate remarkably, this must be avoided. 
[0009] Moreover, it becomes in inefficient, while the part (part of an ellipse form) which the 
energy of microwave concentrates may shift from the core of the ceramic mold goods 1 and 
desiccation becomes an ununiformity in this case, as microwave is shown in drawing 5 , when 
irradiating ceramic mold goods. 

[001 0] (Problem about dimensional accuracy) As mentioned above, ceramic mold goods are 
manufactured by extrusion molding, and are usually fabricated by extruding a plastic matter 
through metal mold with the revolution extrusion pressure of the screw of a making machine, but 
in order to ease torsion of a plastic matter, the pressure equalizer and the straightening vane are 
formed in the making machine. However, ceramic mold goods have the directivity of a plastic 
matter potentially, and the directivity may have big curvature rather than is necessarily linear. 
Therefore, even if it can perform to some extent uniform desiccation, distortion of the 
appearance accompanying the contraction at the time of desiccation occurs. 
[0011] In addition, as an approach for making homogeneity dry ceramic mold goods, although the 
thing of JP.5-24876.B is well-known, if the invention in this application applies to the ceramic 
mold goods of the target ** so that a honeycomb in order to perform microwave desiccation, 
after performing hot air drying, by this approach, a crack will arise on a front face by the 
difference in contraction of the interior and the exterior. 

[001 2] This invention solves the trouble mentioned above and is to offer the desiccation 
approach of ceramic mold goods that the ceramic mold goods of high quality were obtained. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the desiccation 
approach of the ceramic mold goods of claim 1 is the desiccation approach of the ceramic mold 
goods which irradiate microwave and ceramic mold goods are made to dry, and is characterized 
by to consist of the 1st desiccation process which dries ceramic mold goods to 75 - 85% of rate 
of dehydration with a microwave dryer, and the 2nd desiccation process which dries these 
ceramic mold goods to an absolute dry condition with hot air drying equipment. 
[0014] In addition, 80 - 85% of the rate of dehydration of the ceramic mold goods in the 1st 
desiccation process is desirable when the magnitude of the eel of a honeycomb is 300-400 (a 
mesh / 1 square inch), and when the magnitude of the eel of a honeycomb is 100-200 (a mesh / 
1 square inch), it is desirable. [ 75 - 80% of ] Moreover, as for the temperature of the hot blast of 
hot air drying equipment, it is desirable that it is 100 degrees C or less. 

[0015] Since according to this desiccation approach ceramic mold goods are dried to 75 - 85% of 
rate of dehydration at the 1st desiccation process and it is subsequently made to dry to an 
absolute dry condition at the 2nd desiccation process, while ceramic mold goods can dry from 
the interior and the outside and being able to make homogeneity dry the whole ceramic mold 
goods, it can prevent that the core of ceramic mold goods becomes fault desiccation. 
[001 6] The desiccation approach of claim 2 is the desiccation approach of the ceramic mold 
goods which irradiate microwave and ceramic mold goods are made to dry, and is characterized 
by irradiating microwave in the condition of having floated ceramic mold goods from the base of 
the oven of a microwave drier. 

[001 7] According to this desiccation approach, the energy of microwave is absorbed also from 
the pars basilaris ossis occipitalis of ceramic mold goods. Moreover, the location which the 
energy of microwave concentrates, and the core of ceramic mold goods can be doubled. 
Therefore, uniform desiccation is attained while drying efficiency improves. 
[0018] The desiccation approach of claim 3 is the desiccation approach of the ceramic mold 
goods which irradiate microwave and ceramic mold goods are made to dry, and is characterized 
by laying ceramic mold goods on a microwave absorption plate, and irradiating microwave. 
[0019] Uniform desiccation is attained while drying efficiency improves, since the energy of 
microwave is absorbed also from the pars basilaris ossis occipitalis of ceramic mold goods 
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according to this desiccation approach. 

[0020] The press member for the desiccation approach of claim 4 being the desiccation 
approach of the ceramic mold goods which irradiate microwave and ceramic mold goods are 
made to dry, and pressing the side face of ceramic mold goods, The fixture for contraction 
amendment equipped with the member from a cartridge which follows and maintains the 
condition that said press member pressed the side face of said ceramic mold goods while 
carrying out elastic energization of this press member in the press direction, to the contraction 
at the time of desiccation of said ceramic mold goods is prepared. It is characterized by 
irradiating microwave, where said ceramic mold goods are pushed against a fixed side with this 
fixture for contraction amendment. 

[0021] Although the class of member from a cartridge and especially construction material are 
not limited, a metal flat spring and a metal coil spring can be used, for example. 
[0022] In order that according to this desiccation approach the contraction at the time of 
desiccation of ceramic mold goods may be followed and a press member may continue pressing 
the side face of ceramic mold goods, the curvature accompanying the contraction at the time of 
desiccation of ceramic mold goods is controlled. 

[0023] The desiccation approach of claim 5 is the desiccation approach of the ceramic mold 
goods which irradiate microwave and ceramic mold goods are made to dry, and is characterized 
by irradiating microwave, where 45 degrees of ceramic mold goods are leaned to the level 
surface. 

[0024] According to this desiccation approach, the curvature accompanying the contraction at 
the time of the desiccation at the time of desiccation of ceramic mold goods is controlled by the 
self-weight of ceramic mold goods. 
[0025] 

[Embodiment of the Invention] Hereafter, the gestalt of concrete operation of this invention is 
explained, referring to a drawing. The ceramic mold goods before the desiccation used with this 
operation gestalt It is what was cut. after ****(ing) the plastic matter which kneaded the mixture 
of combination of the table 1 of the following page with the kneading machine, and was obtained 
with 3 rolls and carrying out extrusion molding to the shape of a honeycomb with an extruding 
press machine. It has a rectangular parallelepiped-like configuration, a dimension is 200mm in the 
side of 90mm, height of 40mm, and die length, and weight is [ 200 and the moisture content of 
700g and the number of eels of a honeycomb ] 100 cc. In addition, in the rate of a compounding 
ratio of a table 1 , when 7 weight sections and paper pulp are made into 2 weight sections and 
water is made into 25 weight sections, it has become clear methyl cellulose that a desirable 
result is obtained especially. 
[0026] 
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[0027] The fixture 2 for desiccation used for drawing 1 at the time of desiccation of these 
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ceramic mold goods is shown. This fixture 2 for desiccation is equipped with the metal coverings 
4 and 4 of the vertical couple for preventing concentration of the water retention covering 3 for 
preventing desiccation of the front face of the ceramic mold goods 1, and the microwave to the 
corner and edge of the ceramic mold goods 1. The ceramic mold goods 1 are set to this fixture 2 
for desiccation in the center section in the oven of fitting and a microwave drier, microwave is 
irradiated, and the ceramic mold goods 1 are dried. 

[0028] First, the 1st operation gestalt of this invention is explained. The desiccation approach of 
this operation gestalt consists of the 1st desiccation process which dries the ceramic mold 
goods 1 to 75 - 85% of rate of dehydration with a microwave dryer, and the 2nd desiccation 
process which dries these ceramic mold goods 1 to an absolute dry condition with hot air drying 
equipment. 
[0029] 

[Example] The ceramic mold goods 1 were inserted in the fixture 2 for desiccation, it set in the 
oven of a microwave drier, and 1.1 kW microwave was irradiated for 4 minutes. Drawing 2 is Graf 
who shows the heating time by microwave, and the correlation of the rate of average 
dehydration of the ceramic mold-goods 1 whole. As shown to this Graf, the rate of average 
dehydration of the ceramic mold-goods 1 whole reaches to 100% in 5 minutes, but at this time, 
the rate of dehydration is falling as the condition of the ceramic mold-goods 1 interior is shown 
in drawing 3 , and the core is in the condition of fault desiccation of 100% or more of rates of 
dehydration and it dies in the periphery section. If it calcinates in this condition, it will lead to 
deterioration of reinforcement or quality. So, irradiation time of microwave is made into 4 
minutes when the rate of dehydration of the ceramic mold-goods 1 whole becomes 80% at this 
1st desiccation process. In this case, as shown in drawing 3 , the rate of dehydration is low, so 
that the rate of dehydration of the core of the ceramic mold goods 1 dies in the periphery 
section at about 1 00%. 

[0030] The ceramic mold goods 1 dried to the above-mentioned condition at the 1st desiccation 
process are dried to an absolute dry condition with hot air drying equipment at the 2nd 
desiccation process. The desiccation conditions at this time make temperature of hot blast 100 
degrees C or less, the ceramic mold goods 1 are set in hot air drying equipment 5 so that hot 
blast may be equivalent to the end face (opening section) of a honeycomb, as shown in drawin g 

4 , and the drying time is 60 minutes. The ceramic mold goods obtained by this were the things 
of high quality without a crack by which the whole contraction was stabilized. 

[0031] Next, the 2nd operation gestalt of this invention is explained. If the exposure condition of 
the microwave within oven 6 is checked when drying ceramic mold goods with a microwave drier, 
as shown in drawing 5 , it will irradiate from the upper part of the ceramic mold goods 1, it will 
reflect with the wall and the fixture 2 for desiccation of oven 6, and microwave will be absorbed 
by the ceramic mold goods 1 . If the location (part of an ellipse form) which the energy of 
microwave concentrates, and the core of ceramic mold goods have shifted as shown in drawing 

5 , while desiccation will become an ununiformity, drying efficiency worsens. So, in this operation 
gestalt, as shown in drawing 6 , the ceramic mold goods 1 are floated from base 6a of oven 6, 
and microwave is irradiated in this condition at the ceramic mold goods 1 . 

[0032] According to this desiccation approach, the location which the energy of microwave 
concentrates, and the core of ceramic mold goods can be made in agreement. Moreover, the 
energy of microwave is absorbed also from the pars basilaris ossis occipitalis of ceramic mold 
goods. Therefore, uniform desiccation is attained while drying efficiency improves. 
[0033] Next, the 3rd operation gestalt of this invention is explained. With this operation gestalt, 
as shown in drawing 7 , the ceramic mold goods 1 are laid on the microwave absorption plate 7, 
and microwave is irradiated. 

[0034] Uniform desiccation is attained while drying efficiency improves, since the energy of 
microwave is absorbed also from the pars basilaris ossis occipitalis of the ceramic mold goods 1 
according to this desiccation approach. 

[0035] Next, the 4th operation gestalt of this invention is explained. With the above-mentioned 
operation gestalt, when the ceramic mold goods 1 are dried, the breadth contracts from 90mm to 
85mm. And since the peculiarity of the plastic matter at the time of shaping serves as curvature 
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and it appears in case it contracts, the amendment is required. Then, the press member 9 for 
pressing the side face of the ceramic mold goods 1 with this operation gestalt, as shown in 
drawing 8 and 9, The fixture 8 for contraction amendment equipped with the member 10 from a 
cartridge which maintains the condition that followed the contraction at the time of desiccation 
of the ceramic mold goods 1. and the press member 9 pressed the side face of the ceramic mold 
goods 1 while carrying out elastic energization of this press member 9 in the press direction is 
prepared. Microwave is irradiated where the ceramic mold goods 1 are pushed against the fixed 
side 1 1 with this fixture 8. 

[0036] In the thing of drawing 8 . the member 10 from a cartridge is the flat spring which turned 
up one edge of a band-like metal plate in the shape of an R, and this member 10 from a cartridge 
is attached in the inner surface of the side attachment wall of the fixture 2 for desiccation by 
spot welding. With the fixture 8, one side face of the ceramic mold goods 1 is pressed, and the 
side face of another side is forced on the fixed side 1 1 . Since the press member 9 will move in 
the direction of an arrow head by the member 10 from a cartridge, contraction of the ceramic 
mold goods 1 will be followed and the press member 9 will continue pressing the side face of the 
ceramic mold goods 1 as shown in drawing 8 (b) if the ceramic mold goods 1 contract from the 
condition before the desiccation shown in drawing 8 (a), the curvature of the ceramic mold goods 
1 is controlled. 

[0037] In the thing of drawing 9 , the member 10 from a cartridge is a coil spring, and the end is 
being fixed to the inner surface of the side attachment wall of the fixture 2 for desiccation. 
Other configurations are the same as that of the thing of drawing 8 . Since the press member 9 
will move in the direction of an arrow head by the member 10 from a cartridge, contraction of 
the ceramic mold goods 1 will be followed and the press member 9 will continue pressing the 
side face of the ceramic mold goods 1 as shown in drawing 9 (b) if the ceramic mold goods 1 
contract from the condition before the desiccation shown in drawing 9 (a), the curvature of the 
ceramic mold goods 1 is controlled. 

[0038] Next, the 5th operation gestalt of this invention is explained. With this operation gestalt, 
as shown in drawing 10 . the ceramic mold goods 1 are carried on susceptor 12, and after the 
ceramic mold goods 1 have inclined to 45 degrees to the level surface, microwave is irradiated. 
[0039] According to this desiccation approach, the curvature at the time of desiccation of the 
ceramic mold goods 1 is controlled by the self-weight of the ceramic mold goods 1. 
[0040] 

[Effect of the Invention] Since according to the desiccation approach of the ceramic mold goods 
of claim 1 ceramic mold goods are dried to 75 - 85% of rate of dehydration at the 1 st desiccation 
process and it is subsequently made to dry to an absolute dry condition at the 2nd desiccation 
process, while ceramic mold goods can dry from the interior and the outside and being able to 
make homogeneity dry the whole ceramic mold goods, it can prevent that the core of ceramic 
mold goods becomes fault desiccation. Therefore, the ceramic mold goods of high quality can be 
obtained. 

[0041] Since microwave is irradiated in the condition of having floated ceramic mold goods from 
the base of the oven of a microwave drier according to the desiccation approach of the ceramic 
mold goods of claim 2, the energy of microwave is absorbed also from the pars basilaris ossis 
occipitalis of ceramic mold goods. Moreover, uniform desiccation is attained, while the location 
which the energy of microwave concentrates, and the core of ceramic mold goods can be 
doubled and drying efficiency improves. Therefore, the ceramic mold goods of high quality can be 
obtained. 

[0042] Uniform desiccation is attained, while the energy of microwave is absorbed also from the 
pars basilaris ossis occipitalis of ceramic mold goods and drying efficiency improves, since 
according to the desiccation approach of the ceramic mold goods of claim 3 ceramic mold goods 
are laid on a microwave absorption plate and microwave is irradiated. Therefore, the ceramic 
mold goods of high quality can be obtained. 

[0043] The press member for pressing the side face of ceramic mold goods according to the 
desiccation approach of the ceramic mold goods of claim 4, The fixture for contraction 
amendment equipped with the member from a cartridge which follows and maintains the 
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condition that said press member pressed the side face of said ceramic mold goods while 
carrying out elastic energization of this press member in the press direction, to the contraction 
at the time of desiccation of said ceramic mold goods is prepared. Since microwave is irradiated 
where ceramic mold goods are pushed against a fixed side with this fixture for contraction 
amendment, the contraction at the time of desiccation of ceramic mold goods is followed, a 
press member continues pressing the side face of ceramic mold goods, and the curvature 
accompanying the contraction at the time of desiccation of ceramic mold goods is controlled. 
Therefore, the ceramic mold goods of high quality can be obtained. 
[0044] Since according to the desiccation approach of the ceramic mold goods of claim 5 
microwave is irradiated where 45 degrees of ceramic mold goods are leaned to the level surface, 
the curvature accompanying the contraction at the time of desiccation of ceramic mold goods is 
controlled by the self-weight of ceramic mold goods. Therefore, the ceramic mold goods of high 
quality can be obtained. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
danages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the ceramic mold goods 1 and the fixture 2 for desiccation. 
[Drawing 2] Graf who shows the heating time by microwave, and the correlation of the rate of 
average dehydration of the ceramic mold-goods 1 whole. 
[Drawing 3] Drawing showing the dryness of the ceramic mold-goods 1 interior. 
[Drawing 4] Drawing showing the condition of having set the ceramic mold goods 1 to the hot- 
air-drying-equipment 5 interior. 

[Drawing 5] Drawing showing the condition inside [ oven 6 ] a microwave drier. 

[Drawing 6] Drawing in which showing the 2nd operation gestalt of this invention, and showing 

the condition inside [ oven 6 ] a microwave drier. 

[Drawing 7] Drawing in which showing the 3rd operation gestalt of this invention, and showing the 
condition inside [ oven 6 ] a microwave drier. 

[Drawing 8] Drawing in which showing the 4th operation gestalt of this invention, and showing the 
condition of drying the ceramic mold goods 1 using the fixture 8 for contraction amendment. 
[Drawing 9] Drawing in which showing the 4th operation gestalt of this invention, and showing the 
condition of drying the ceramic mold goods 1 using the fixture 8 for contraction amendment. 
[Drawing 1 0] Drawing in which showing the 5th operation gestalt of this invention, and showing 
the condition of leaning 45 degrees of ceramic mold goods 1, and drying them to the level 
surface. 

[Description of Notations] 
1 Ceramic Mold Goods 

5 Hot Air Drying Equipment 

6 Oven of Microwave Drier 

7 Microwave Absorption Plate 
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8 Fixture for Contraction Amendment 

9 Press Member 

10 Member from Cartridge 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 




[Drawing 2] 
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